Attenuate Newcastle disease virus by codon modification of the glycoproteins and phosphoprotein genes.
A codon modification strategy was used to attenuate the avian pathogenicity of an oncolytic mesogenic Newcastle disease virus (NDV) by targeting the three major virulence factors: the fusion (F) protein, hemagglutinin neuraminidase (HN) and phosphoprotein (P). Recoding the F and HN genes with rare codons greatly reduced expression of both F and HN proteins and resulted in their low incorporation into virions. The F and HN recoded virus was partially attenuated in chickens even when the F protein cleavage site was modified. Full attenuation was achieved when the 5' portion of the P gene was recoded. The recoded P, F and HN triple gene mutant exhibited delayed cell death in human cancer cells with prolonged expression of a GFP transgene. While this engineered attenuated NDV strain has lower oncolytic potency, its capacity for prolonged transgene expression may allow its use as a vaccine or gene delivery vector.